Context: Racial and sex differences are documented globally regarding patterns of serum lipids among diabetic patients. Differences of lipid profile of normal and diabetic subjects of the different ethnic groups of Bangladesh may differ.
Introduction
Diabetes is associated with a greater risk of morbidity and mortality from cardiovascular disease and heart disease is the leading cause of death among people with diabetes (ADA 1996) . Individuals with diabetes mellitus, especially those with type 2 diabetes, are frequently hyperlipidemic and are at increased risk for coronary heart disease (CHD) (Pyrola et al. 1987) . Patients with this disease have been found to have less favorable lipid profiles than non-diabetes, which may explain part of their accelerated atherosclerosis process.
Race and sex differences in patterns of serum lipids have been noted in diabetes. African-Americans with type 2 diabetes reportedly have lower serum triglyceride (TG) and higher high-density lipoprotein (HDL) cholesterol concentrations than Caucasians and woman with diabetes have higher low-density lipoprotein (LDL) and HDL cholesterol concentrations than their male counterparts (Cowie et al.1994 , Werk et al. 1993 , Summerson et al. 1992 . In non-diabetic individuals, there is also evidence of racial differences in lipid and lipoprotein levels, as black subjects have been found to have lower levels of HDL cholesterol (Tyroler et al. 1975 , 1980 , Slack et al. 1977 , Morrison et al. 1979ab, 1981 , Glueck et al. 1984 . Black subjects have also been found to have higher levels of lipoprotein (Guyton et al. 1985) .
In Bangladesh, people of different races e.g. Bangalee, Chakma, Marma, Tripura etc. are living. No study has been conducted to examine if there are any differences in lipid and lipoprotein levels in the diabetic subjects of these different races. The aim of this investigation was to determine variation in the lipid and lipoprotein levels in two races, Bangalee (Proto-Austriod or Veddas in origin and the mainstream population) and Chakma (Tibeto-Mongoloids in origin and tribal population) of Bangladesh in patients with type 2 diabetes.
Materials and Methods
Study population consisted of 76 (Chakma/Bangalee: 35/41) patients aged between 40-60 years with type 2 diabetes mellitus. The patients were on follow-up at the Rangamati Diabetes Hospital, Rangamati, Chittagong Hill Tracts, Bangladesh. Patients for type 2 diabetes were recruited on a consecutive basis, between March to April 2005, as they attended the hospital for follow-up. Only those type 2 diabetic subjects who have not taken any lipid lowering drugs including insulin, antihypertensives were included in this study. Patients not belonging to any of the two major ethnic groups consisting of Chakma and Bangalee were excluded. Forty (Chakma/Bangalee: 20/20) non-diabetic subjects of same age were randomly selected for control.
After a 12 h fast, venous blood of each patient and control subject was drawn for determination of lipid levels. Serum total cholesterol and triglyceride were measured by enzymatic colorimetric (GPO-PAP) method (Biedel et al.1983 ) and serum HDL was measured by enzymatic colorimetric (Cholesterol CHOD-PAP) method (Lopes-Virella and Stone 1977) using RA -50 Chemistry Analyser using reagents of Randox Laboratories Ltd., UK. (Bucolo and David 1983) . LDL-Cholesterol was calculated from the estimated serum triglycerides, Total Cholesterol (TC) and HDL-Cholesterol by using the Friedwald's formula (Friedewald et al.1972) . Atherogenic index was calculated from the estimated serum total cholesterol and serum HDL-C. It is simply done by dividing serum total cholesterol value by serum HDL-C value.
Results
Serum lipid and lipoprotein concentrations in type 2 diabetic Chakma subjects, type 2 diabetic Bangalee subjects, normal Chakma subjects and normal Bangalee subjects are presented in the Table Ι. When the lipid profiles of type 2 diabetic Chakma subjects were compared with the normal Chakma subjects, an increase in TC, TG, LDL and TC/HDL values were found in the former group. Again there was decrease in HDL value in the former group. Increase in TG and TC: HDL values were found to be highly significant (p<0.01) whereas decrease in HDL values were highly significant (p<0.01), while increase in TC and LDL value was insignificant. When the lipid profile of type 2 diabetic Bangalee subjects were compared with that of normal Bangalee subjects, TC, TG, LDL and TC: HDL values were found to be higher and HDL value was lower in the former group. In this comparison, increase in TG and TC/HDL values was highly significant (p<0.01), while decrease in HDL was also highly significant (p<0.01). No significant increase was found in TC and LDL values.
When the lipid profile of type 2 diabetic Chakma patients were compared with that of type 2 diabetic Bangalee patients, the values of TC, TG, LDL and TC: HDL were found to be lower and HDL was found to be higher in the former group. Among these parameters, the difference was highly significant for TG (p<0.01), significant for atherogenic index (p<0.05) and insignificant for TC, LDL-C and HDL-C.
When the lipid profiles of normal Chakma subjects were compared with the normal Bangalee subjects, a higher TC, TG and LDL-C values were found in the former. On the other hand, HDL and TC/HDL were almost identical between these two different ethnic groups. The decrease in TC, TG and LDL-C were not significant at all. So, there is no significant difference in the lipid profile of normal control subjects from these two diverse races. 
Discussion
The present results confirm that racial differences exist in serum lipid abnormalities between Chakma and Bangalee subjects with type 2 diabetes. The Chakma patients had lower TG value (p<0.01) and higher atherogenic index (p<0.05) compared with Bangalee patients. Although the control subjects of both races didn't show any differences in their serum lipid and lipoproteins level, diabetes induced elevation of TG was higher in Bangalee patients compared to the Chakma patients. So it is vivid from this study that Chakma type 2 diabetic patients were found to have an improved lipid and lipoprotein profile compared with their Bangalee counterparts. As the atherogenic index is proposed to be the best indicator of cardiovascular risk (Kannel et al.1979) , higher HDL-cholesterol levels and an improved atherogenic index among Chakmas than Bangalees suggest that they may have lower CHD incidence. However, studies on racial differences concerning lipid levels in type 2 diabetic subjects are few.
Earlier Pacy et al. (1987) demonstrated that ethnic difference was noted for each variety of hyperlipidemia, being most marked for hypertriglyceridemia in type 2 diabetic subjects and blacks had lower mean triglyceride levels than whites (p< 0.01) and Asians (p<0.01). In addition, blacks had higher HDL-cholesterol than whites (p<0.01) and Asians (p<0.01) and HDL2-cholesterol was higher in blacks than Asians (p<0.01). Later Summerson et al. (1992) also found low level of triglyceride and high level of HDL-cholesterol and improved atherogenic index in black type 2 diabetic patient compared with the white type 2 diabetic patient. Cowie et al. (1994) further found that lipid profiles appeared to be worse in whites with type 2 diabetes than in African Americans.
Conclusion
Our results help to establish that racial differences exist regarding serum lipid and lipoprotein levels in patients with Type 2 diabetes. Although we did not extensively examine the mechanisms behind the racial differences in the lipid profile of type 2 diabetic subjects, we speculate that they may be related to the differential metabolism of lipids. Because of the consistent differences found in the Chakmas and Bangalees, it appears that a genetic hypothesis is plausible. Further studies of genetic factors related to elevated lipid levels may help to clarify their role in the atherosclerotic process.
